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[Title of Invention! Curatives for Epoxy Resin and Curing Accelerator 
for Epoxy Resins 
[Claimsl 

rciaim 1 ] Curatives for epoxy resins characterized by being a 
clathrate comprising a tetraki sphenol host compound represented by a 
general formula [I] ; 
[Chemical Formula 1] 



wherein X represents (CH2)n, wherein n is 0, 1, 2 or 3, and R^ and 
R^ each represents hydrogen, a lower alkyl, optionally-substituted 
phenyl, halogeno or a lower alkoxy, and an imidazole compound which 
reacts with the epoxy group of an epoxy resin to cure the resin. 

[Claim 2 1 Curing accelerators for epoxy resins characterized by 
being a clathrate comprising a tetrakisphenol host compound represented 
by the general formula [1] described above and an imidazole compound 
accelerating the curing of a compound which reacts with the epoxy group 
of an epoxy resin to cure the resin. 
[Detailed Explanation for Invention] 

[ooon 

[Field of Invention] 

The present invention is related to curatives for epoxy resins and 
curing accelerators for epoxy resins and particularly to a curative for 
epoxy resins and a curing accelerator for epoxy resins, which allows to 
steadily remain a compound which cures epoxy resins and a compound 
accelerating the curing of a compound which cures epoxy resins in the 
epoxy resin under a normal temperature and has characteristics, (1) 




cn 



X 




which can prolong the pot life of an epoxy resin composition and (2) 
which can improve the subliming property and the decomposing property 
given by curatives conventionally-used, and which can be especially- 
suitably used as a curative and a curing accelerator for epoxy-type 
adhesi ves, 

[00021 
[Prior Art j 

Bpoxy resins are characterized as one having various excellent 
properties, such as chemical proof, corrosion resistance, mechanical 
property, thermal property, adhesive property to various materials, 
electric property, and easy handling property under any condition, and 
are widely used for adhesives, paint, electrometal materials and complex 
materials. An epoxy group in an epoxy resin is a functional group 
which has great distortion therein and enormous reactivity, being 
reactive to both acids and bases, and is capable of curing epoxy resins 
by virtue of such high reactivity to make a resin into three dimension 
structure. An epoxy resin composition is composed of an epoxy 
prepolymer, which contains more than 2 epoxy groups in a molecule, and 
a curative, and is normally added with a curing accelerator, a 
denaturant, a filler, etc. depending upon the use thereof. It is known 
that the property of a cured-resin is subject to the type of a curative 
used, and various curatives have ever been used for industrial purposes. 
Epoxy resin compositions can be divided into two main types, the one is 
one-pack mixture and the other is two-pack mixture type, the former 
type can be cured, for example, by heating, pressing or allowing the 
composition itself to stand. The other type, two-pack mixture type, can 
be cured by admixing the main component and either a curative or a 
curing accelerator just before use and subsequently heating, pressing or 
allowing the mixture to stand, for example. Normally, the epoxy resin 
compositions are prepared into two-pack mixture types, which are widely 
used for parts to be used in the fields of electric appliances industry, 
automobile industry and aircrafts industry, since two-pack mixture type 
has excellent properties in terms of the strength of cured-products, 
thermal property, electricity property, etc., though it is not easy to 
handle and not economical from operation point of view. However, the 
two-pack mixture type has problems that, (1) since it has short 
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prolonged pot life, that means time maintainable the state of prepared 
composition to be usable for curing, operational performance is ceased 
due to starting of partial curing of the composition during the 
preparation, which causes the increase of viscosity of the composition, 
and (2) the phys icochemi cal property of the composition is ceased by 
incorrect mixing or incomplete preparation. Therefore, latent-type 
curatives and curing accelerators, which are prepared as one-pack 
mixture type, have been desired. Latent-type curatives and curing 
accelerators are defined as ones, in which a curative and a curing 
accelerator compounded in a resin are stable at room temperature, and 
which may induce a curing reaction by virtue of an effect such as 
heating. For the initiation of curing reactions, heat, light, pressure, 
etc. may be effective, however, it is rather normal to use heating. 
For stabilizing the effect of curatives and curing accelerators, 
microcapsules thereof have been used, however, such microcapsules do 
not have sufficient mechanical strength, and therefore, there have been 
a problem in stability of those microcapsules such that they cannot 
stand for a process of blending to adjust resin compositions. 

rooos] 

[Problems To Be Solved by the Invention! 

Considering such background as described above, it is an object of 
the present invention to provide a curative for epoxy resins and a 
curing accelerator for epoxy resins, which have improved subliming 
property and decomposing property, remarkably-improved thermal stability 
which is extremely important for the control of a curing reaction when 
it is mixed with an epoxy resin, a prolonged pot life and can improve 
the efficiency during the operation. 
[0004] 

[Means for Solving the Problems] 

For solving the problem as described above, it is found by the 
inventors of the present invention that the thermal stability of a 
curative for epoxy resins and a curing accelerator for epoxy resins in 
an epoxy resin composition can be improved by means of including the 
curative and the curing accelerator with a certain te trakisphenol host 
compound, thereby allowing to prolong the pot life of such curative and 
curing accelerator, remarkably. 
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[00053 

Now, the present invention is described in detail. 
The present invention is directed to a curative for epoxy resins 
characterized by being a clathrate comprising a tetraki sphenol host 
compound represented by a general formula [I]; 

[00063 
[Chemical Formula 2] 




[00073 

wherein X represents (CH2)n, wherein n is 0, 1, 2 or 3, and R' and R' 
each represents hydrogen, a lower alkyl, optionally-substituted phenyl, 
halogeno or a lower alkoxy, and an imida2ole compound which reacts with 
the epoxy group of an epoxy resin to cure the resin and/or a curing 
accelerator characterized by being a clathrate comprising a 
tetraki sphenol host compound represented by the general formula [I] 
described above and an imidazole compound accelerating the curing of a 
compound which reacts with the epoxy group of an epoxy resin to cure 
the resin. 

[00083 

[Mode for Carrying Out the Invention 3 

As the compound which reacts with the epoxy group of an epoxy resin 
to cure the resin and the curing accelerator for epoxy resins, any 
imidazole compounds can be used without limitation, and any ones can be 
optionally selected from the ones which are customarily and 
conventionally-used as a curative for epoxy resins or a curing 
accelerator for epoxy resins. 



A 




[0009] 

As examples for the imidazole curatives and curing accelerators, 
imidazole, 2-methyl imidazole, 2-ethyl imidazole, 2-isopropylimidazole, 2- 
n-propyl imidazole, 2-etiiyl-4-methylimidazole, 2-undecyl-lH-imidazole, 2- 
heptadecyl-lH- imidazole, 2-phenyl-lH- imidazole, 4-methyl-2-phenyl-lH- 
imidazole, l-benzyl-2-methyl imidazol and the like can be given. 
COOlO] 

In the present invention, the tetrakisphenol host compound to be 
used for forming a clathrate with any of the imidazole compounds as 
mentioned above is a compound represented by the general formula [I] as 
shown above, wherein R' and may be the same or each independently 
different, and which represents, for examples, hydroxy, a lower alkyl, 
such as methyl, propyl, isopropyl, n-butyl, isobutyl, t-butyl, n-hexyl 
and cyclohexyl, phenyl optionally-substituted with halogeno, a lower 
alkyl or the like, halogeno, such as fluorine, chlorine, bromine and 
iodine, or a lower alkoxy, such as methoxy, ethoxy and t-butoxy. 
[00111 

As definite examples for the tetrakisphenol host compound to be 
used in the present invention, 1, 1, 2, 2-tetrakis(4-hydroxyphenyl)ethane, 
1, 1, 2, 2-tetrakis(3-methyl-4-hydroxyphenyl)ethane, 1, 1, 2, 2-tetrakis(3, 5- 
dimethyl-4-hydroxyphenyl) ethane, 1,1, 2, 2-tetrakis(3-chloro-4- 
hydroxyphenyOethane, 1, 1, 2, 2-tetrakis(3, 5-di chloro-4-hydroxypheny 1) 
ethane, 1, 1, 2, 2-tetrakis(3-bromo-4-hydroxyphenyl)ethane, 1, 1, 2, 2- 
tetrakis(3, 5-dibromo-4-hydroxyphenyl)ethane, 1, 1, 2, 2-tetrakis(3-t-butyl- 
4-hydroxyphenyl)ethane, 1, 1, 2, 2-tetrakis(3, 5-di-t-butyl-4-hydroxyphenyl) 
ethane, 1, 1, 2, 2-tetrakis(3-f luoro-4-hydroxyphenyl)ethane, 1, 1, 2, 2- 
tetrakis(3, 5-dif luoro-4-hydroxyphenyl)ethane, 1, 1, 2, 2-tetraki s(3- 
methoxy-4-hydroxyphenyl)ethane, 1, 1, 2, 2-tetrakis(3, 5-dimethoxy-4- 
hydroxyphenyOethane, 1,1, 2, 2-tetraki s(3-chloro-5-me thyl-4- 
hydroxyphenyOethane, 1, 1, 2, 2-tetrakis(3-bromo-5-methyl-4- 
hydroxyphenyOethane, 1, 1, 2, 2-tetrakis(3-methoxy-5-methyl-4- 
hydroxyphenyl) ethane, 1, l,2,2-tetrakis(3-t-butyl-5-methyi-4- 
hydroxyphenyOethane, 1, 1, 2, 2- te traki s(3-chl oro-5-bromo-4- 
hyd^oxyphenyl)ethane, 1, 1, 2, 2-tetrakis(3-chloro-5-phenyl-4- 
hydroxyphenyOethane. 1, 1, 2, 2-tetrakis[(4-hydroxy-3-phenyl)phenyl]ethane, 
1, 1, 3, 3-tetrakis(4-hydroxyphenyl)propane, 1, 1, 3, 3-tetrakis(3-roethyl-4- 



hydroxyphenyOpropane, 1, 1, 3, 3-tetrakis(3, 5-diinethyl-4-hydroxyphenyl) 
propane, 1, 1, 3, 3-tetrakis(3-chloro-4-hydroxyphenyl)propane, 1, 1, 3, 3- 
tetrakis(3, 5-di chloro-4-hydroxyphenyl)propane, 1, 1, 3, 3-tetraki s(3- 
bromo -4 -hydroxy phenyl) propane, 1,1,3, 3-tetrakis(3, 5-d i bromo-4- 
hydroxyphenyOpropane, 1, 1. 3, 3-tetrakis(3-phenyl-4-hydroxyphenyl) 
propane, 1, 1, 3, 3-tetrakis(3, 5-diphenyl-4-hydroxyphenyl)propane, 1, 1, 3, 3- 
tetrakis(3-methoxy-4-hydroxyphenyl)propane, 1, 1, 3, 3-te trakis(3, 5- 
dime thoxy-4-hydroxyphenyl)propane, 1, 1, 3, 3-tetrakis(3-t-butyl-4- 
hydroxyphenyDpropane, 1, 1, 3, 3-tetrakis(3, 5-di-t-butyl-4-hydroxyphenyl) 
propane, 1, 1, 4, 4-tetraki s(4-hydroxyphenyl)butane, 1, 1, 4, 4-tetrakis(3- 
ffiethyl-4-hydroxy phenyl) butane, 1,1,4, 4-te traki s(3, 5-d ime thy 1-4- 
hydrqxyphenyObutane, 1, 1, 4, 4-tetrakis(3"Chloro-4-hydroxyphenyl)butane, 
1, 1, 4, 4-te traki s (3, 5-d i ch 1 or o-4 -hydroxy phenyl) butane, 1, 1, 4, 4- 
tetrakis(3-methoxy-4-hydroxyphenyl)butane, 1, 1, 4, 4-te Irakis (3, 5- 
dimethoxy-4-hydroxyphenyl)butane, 1,1,4, 4-tetraki s(3-bromo-4- 
hydroxyphenyObutane, 1, 1, 4, 4-tetraki s(3, 5-dibromo-4-hydroxypheny 1) 
butane, 1, 1, 4, 4-tetrakis(3- t-butyl -4-hydroxyphenyl)butane, 1, 1, 4, 4- 
tetrakis(3, 5-di-t-butyl-4-hydroxyphenyl)butane and the like can be 
given. These tetrakisphenol host compounds can be used in either form 
of single or a combination of 2 or more thereof in the present 
invention, 

[00121 

The clathrate which contains an imidazole compound as a guest 
compound can be prepared with high selectivity and at a high yield, for 
example, by directly adding the tetrakisphenol host compound described 
above into a guest compound to allow them to a reaction in case that the 
imidazole compound as a guest compound is a liquid compound, or by 
adding the tetrakisphenol host compound into the suspension of the 
imidazole compound in case the guest compound is in solid state, or by 
allowing the guest compound in solid and the host compound in powder to 
a solid-phase reaction directly. The clathrate according to the present 
invention is produced basing on a mechanism that the molecules of a 
guest compound penetrate into the space in the crystalline lattice 
constituted by the molecules of a host compound. Consequently, for a 
guest compound, easiness in such penetration might be determined by the 
size, the configuration, the polarity, the solubility, etc. of the 




molecules of a guest compound. 

rooiaj 

As examples for the uncured epoxy resins to which the curatives for 
epoxy resins and the curing accelerators for epoxy resins according to 
the present invention are applicable, publicly-known resins, for 
examples, bisphenol A-epichlorohydr in resin, multifunctional epoxy 
resins, alicyclic epoxy resins, brominated epoxy resins, and epoxy- 
novolac resins, which contain at least one epoxy group in the molecule, 
can be given. 

When the curative for epoxy resins or the curing accelerator for 
epoxy resins comprising the clathrate containing an imidazole compound 
according to the present invention is compounded with the uncured epoxy 
resin as described above, the thermal stability which is very important 
for the control of a curing reaction is remarkably improved when 
compared with the stability of the epoxy resin, wherein only a guest 
compound in the curative and the curing accelerator is compounded. The 
curative for epoxy resins and the curing accelerator for epoxy resins 
according to the present invention easily release the guest compound, 
and the uncured epoxy resin compounded with the curative and the curing 
accelerator for epoxy resins is extremely stable under an ordinary 
temperature but starts the curing when it is heated up to a certain 
moderate temperature to form a desired cured-product. The curative for 
epoxy resins and the curing accelerator for epoxy resins specified in 
the present invention can be suitably used for curing epoxy resins, such 
as for epoxy resin-type adhesives, sealants for semiconductors, 
laminates for printed boards, varnish, powder paints, casting materials, 
inks, etc. 

[00151 
[Examples] 

Now, the present invention is further described in detail with 
referring the examples as shown below, however, it should be noted that 
the present invention shall not be limited to the scope being described 
in the examples below. 
[0016] 

Example 1: (Manufacturing of Clathrates) 
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Clathrates were prepared by using 1, 1, 2, 2-tetrakis(4-hydroxyphenyl) 
ethane, 1, 1, 2, 2-tetraki s(3-methyl-4-hydroxypheny Dethane, 1, 1, 2, 2- 
tetrakis(3, 5-dimethyl-4-hydroxyphenyl)ethane (as a host compound) and 
imidazole compounds (as a guest compound), as shown in Table 1 . When 
the imidazole compound, which is a curative and a curing accelerator 
for epoxy resins, is in liquid sate, 10.00 parts by weight of the 
imidazole compound was added with 1.000 part by weight of a host 
compound, and the resulting mixture was subsequently stirred for 1 to 
120 min. under a temperature of from 25 to 100 "C and then allowed to 
stand for 1-48 hours to precipitate the crystals. Whereas, when said 
curative and curing accelerator for epoxy resins is in liquid state but 
is one which is difficult to handle or in solid state, said curative 
and curing accelerator for epoxy resins were dissolved in an organic 
solvent selected from a group consisting of methanol, ethyl acetate, 
benzene and xylene, and the mixture was added with the host compound at 
a rate of from 0. 1 mole to an equivalent mole based on the curative and 
curing accelerator for epoxy resins, stirred for 1 to 120 min. at a 
temperature ranging from a room temperature to 100°C and allowed to 
stand for 1 to 48 hours to precipitate the crystals. After taking out 
the crystals by filtration, the crystals were dried under reduced 
pressure at a temperature of from a room temperature to 80 °C to obtain 
the clathrate according to the present invention. The results are 
shown in Table 1. All samples Nos. 1 to 7 were determined as the 
objective clathrates by means of measuring IR spectrums, NMR spectrums, 
and thermal analysis (TG • DTA, nd/or DSC) and X-ray diffraction pattern 
analysis. The abbreviations in Table 1 represent the followings, 
respectively. 

LOOIT} 
(Imidazole Compound) 
IZ : Imidazole 

1B2MZ : l-Benzyk-2-methyl imidazole 
2E4MZ : 2-Ethyl-4-methyl imidazole 
2PZ : 2-Phenyl-lH-imidazole 
(Host Compounds) 

TEP : 1, 1, 2, 2-Tetrakis(4-hydroxyphenyl)ethane 

TEOC : 1, 1, 2, 2-Tetrakis(3-methyl-4-hydroxyphenyl)ethane 



n 




TDOC : 1, 1, 2, 2-Tetrakis(3, 5-diinethyl-4-hydroxyphenyl)ethane 

loom 

tTable 1 1 

Table 1 



J?ainn 1 p 


Host 
Compound 


Guest 
Compound 


Results of Thermal Analysis(TG-DTA) 


Guest/Host 
(Mole ratio) 


Guest 
M. P. (C) 


Guest CoiDDOund 

Re-releasing 

Temperature 


1 


TEP 


IZ 


1.6 


88 


104 


2 


TEP 


1B2MZ 


2. 0 




200 


3 


TEP 


2E4MZ 


2.0 


47-54 


187 


4 


TEP 


2PZ 


2.0 


163-182 


230 


5 


TEOC 


1B2MZ 


4.0 




94 


6 


TEOC 


2E4MZ 


1.3 


47-54 


166 


7 


TDOC 


1B2MZ 


0.5 




181 



[00191 

Example 2 

To 10.0 parts by weight of an uncured epoxy resin (UVR-6410, 
Manufactured by Union Carbide Co., Ltd,, Trade name), was added 0.40 
part by weight of l-benzyl-2-methyl imidazole (1B2MZ). On the other 
hand, to 10,0 parts by weight of an uncured epoxy resin (UVR-6410, 
Manufactured by Union Carbide Co., Ltd., Trade name), was added 0.87 
part by weight of a ciathrate of 1B2MZ, which comprises 0.40 part by 
weight of 1B2MZ and 0,47 part by weight of a host compound, 1,1,2,2- 
tetrakis(4-hydroxyphenyl)ethane. The both mixture were stirred for 5 
min. under a room temperature for making the mixture homogeneous 
thoroughly. The curing initiation temperature of prepared epoxy resin 
compositions were determined by measuring heat generated during the 
curing reaction by using a differential scanning calorimeter (DSC), 
respectively. Each resin compositions were heated under nitrogen gas 
flow at a rate of 30 ml/min. and at a temperature elevation speed of S^^C 
/min,, and it was found that the curing initiation temperature of the 
resin composition added with 1B2MZ was 71 °C, and the peak of heat 
generated during the curing reaction was 135 "^C, Whereas the curing 
initiation temperature of the resin composition added with the ciathrate 
of 1B2MZ was 120 ''C, and the peak of heat generated during the curing 



Q 




reaction was 131 ""C. 

[00203 
Example 3 

To 10,0 parts by weight of an uncured epoxy resin (UVR-6410, 
Manufactured by Union Carbide Co., Ltd., Trade name), was added 0,40 
part by weight of 2-ethyl-4-methyl imidazole (2E4MZ). On the other hand, 
to 10.0 parts by weight . of an uncured epoxy resin (UVR-6410, 
Manufactured by Union Carbide Co., Ltd., Trade name), was added L 14 
part by weight of a clathrate of 1B2MZ, which comprises 0.40 part by 
weight of 2E4MZ and 0.74 part by weight of a host compound. 1,1,2,2- 
tetrakis(4-hydroxyphenyi)ethane. The both mixture were stirred for 5 
min. under a room temperature for making the mixture homogeneous 
thoroughly. The curing initiation temperature of prepared epoxy resin 
compositions were determined by measuring heat generated during the 
curing reaction by using a differential scanning calorimeter (DSC), 
respectively. Each resin compositions were heated under nitrogen gas 
flow at a rate of 30 ml/min. and at a temperature elevation speed of 5 
V/min., and it was found that the curing initiation temperature of the 
resin composition added with 2E4MZ was 79 ''C, and the peak of heat 
generated during the curing reaction was 114 °C. Whereas the curing 
initiation temperature of the resin composition added with the clathrate 
of 2E4MZ was 113 °C. and the peak of heat generated during the curing 
reaction was 134 ""C. 

[00213 
Example 4 

To 10.0 parts by weight of an uncured epoxy resin (UVR-6410, 
Manufactured by Union Carbide Co., Ltd., Trade name), was added 0.40 
part by weight of 2-phenyl-lH-imidazole (2PZ). On the other hand, to 
10,0 parts by weight of an uncured epoxy resin (UVR-6410, Manufactured 
by Union Carbide Co., Ltd., Trade name), was added 1.51 part by weight 
of a clathrate of 2PZ, which comprises 0.40 part by weight of 2PZ and 1. 
11 part by weight of a host compound, 1, 1, 2, 2-tetraki s(4-hydroxyphenyI) 
ethane. The both mixture were stirred for 5 min, under a room 
temperature for making the mixture homogeneous thoroughly. The curing 
initiation temperature of prepared epoxy resin compositions were 
determined by measuring heat generated during the curing reaction by 




using a differential scanning calorimeter (DSC), respectively. Each 
resin compositions were heated under nitrogen gas flow at a rate of 30 
ml/min. and at a temperature elevation speed of 5 °C/min, , and it was 
found that the curing initiation temperature of the resin composition 
added with 2PZ was 80 °C, and the peak of heat generated during the 
curing reaction was 132 °C. Whereas the curing initiation temperature 
of the resin composition added with the clathrate of 2PZ was 100 ^^C, 
and the peak of heat generated during the curing reaction was 127 "'C. 

i:0022j 
Example 5 

To 10.0 parts by weight of an uncured epoxy resin (UVR-6410, 
Manufactured by Union Carbide Co., Ltd., Trade name), was added 0.40 
part by weight of l-benzyl-2-methyl imidazole (1B2MZ), On the other 
hand, to 10.0 parts by weight of an uncured epoxy resin (UVR-6410, 
Manufactured by Union Carbide Co., Ltd., Trade name), was added 0.66 
part by weight of a clathrate of 1B2MZ, which comprises 0.40 part by 
weight of 1B2MZ and 0.26 part by weight of a host compound, 1,1,2,2- 
tetrakis(3-methyl-4-hydroxyphenyl)ethane. The both mixture were stirred 
for 5 min. under a room temperature for making the mixture homogeneous 
thoroughly. The curing initiation temperature of prepared epoxy resin 
compositions were determined by measuring heat generated during the 
curing reaction by using a differential scanning calorimeter (DSC), 
respectively. Each resin compositions were heated under nitrogen gas 
flow at a rate of 30 ml/min. and at a temperature elevation speed of 5 
^C/min, , and it was found that the curing initiation temperature of the 
resin composition added with 1B2MZ was 71 °C, and the peak of heat 
generated during the curing reaction was 135 ""C. Whereas the curing 
initiation temperature of the resin composition added with the clathrate 
of 1B2MZ was 109 ^'C, and the peak of heat generated during the curing 
reaction was 117 °C. 

[0023] 
Example 6 

To 10.0 parts by weight of an uncured epoxy resin (UVR-6410, 
Manufactured by Union Carbide Co., Ltd., Trade name), was added 0.40 
part by weight of l-benzyl-2-methyl imidazole (1B2MZ). On the other 
hand, to 10.0 parts by weight of an uncured epoxy resin (UVR-6410, 

1 1 




Manufactured by Union Carbide Co., Ltd., Trade name), was added 2.77 
parts by weight of a clattirate of 1B2MZ, which comprises 0.40 part by 
weight of 1B2MZ and 2.37 parts by weight of a host compound, 1,1,2,2- 
tetraitls(3, 5-dimethyl-4-hydroxyphenyl)ethane. The both mixture were 
stirred for 5 min. under a room temperature for mailing the mixture 
homogeneous thoroughly. The curing initiation temperature of prepared 
epoxy resin compositions were determined by measuring heat generated 
during the curing reaction by using a differential scanning calorimeter 
(DSC), respectively. Each resin compositions were heated under nitrogen 
gas flow at a rate of 30 ml/min. and at a temperature elevation speed 
of 5 °C/min. , and it was found that the curing initiation temperature 
of the resin composition added with 1B2MZ was 71 °C, and the pealt of 
heat generated during the curing reaction was 135 "C. Whereas the 
curing initiation temperature of the resin composition added with the 
clathrate of 1B2MZ was 99°C, and the peali of heat generated during the 
curing reaction was 122 "C. 

i:0024J 
Example 7 

The difference between the pot life of an epoxy resin composition 
comprising 100 parts by weight of an uncured epoxy resin (UVR-6410, 
Manufactured by Union Carbide Co., Ltd., Trade name) and 4.0 part by 
weight of l-benzyl-2-methylimidazole (1B2MZ) and the pot life of an 
epoxy resin composition comprising 100 parts by weight of an uncured 
epoxy resin (UVR-6410, Manufactured by Union Carbide Co., Ltd., Trade 
name) and 8.7 part by weight of a clathrate of 1B2MZ, which comprises 4. 
0 part by weight of 1B2MZ and 4.7 part by weight of a host compound, 
1, 1, 2, 2-tetrakis(4-hydroxyphenyl)ethane, having a particle diameter less 
than lAfim was determined by measuring the periodical change in the 
viscosity of each epoxy resin compositions. The measurements of 
viscosity were accorded to J ISK-6833-1994 by using B8R-type rotary 
viscometer (Manufactured by Tokyo Keiki, Rotor No. 6), wherein test 
samples were placed in vessel 5V-100 (Manufactured by Nichiden Rika 
Glass), under a temperature of 25°C. The results are shown in Table 2. 

If pot life is define as time requiring to make the viscosity to be a 
double value of the initial viscosity value, the pot life for the epoxy 
resin composition compounded with 1B2MZ was 10 hours, while the pot life 
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for the epoxy resin composition compounded wi th a clathrate of 1B2MZ 
was 40 hours. From this result, it was found that the pot life can be 
prolonged 4 times by compounding the clathrate into the resin 
composi t ion. 

[0025] 
[Table 2 j 



Table 2 



1 1 iliC 

(hr) 


1 B2MZ-ComD0unded 


Clathrate of 1B2MZ Compounded 


(cp/25 *C) 


Viscosity of Resin 
(cp/25 fc) 


0 


10200 


17280 


1 


10200 




2 


10680 


17280 


4 


12400 


17400 


6 


14800 


17400 


8 


16680 


17400 


10 


20400 




18 


120000 




20 




21680 


22 






24 




23720 


26 






42 






44 
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[00261 

[Advantageous Effect of tlie Invention! 

The curatives for epoxy resins and the curing accelerators for 
epoxy resins according to the present invention is composed of a 
clathrate wherein a curative normally used for epoxy resins and a 
curing accelerator for epoxy resins are included with a tetrakisphenol 
host compound, and the clathrate can improve the subliming and 
decomposing properties of the curatives and the curing accelerators for 
epoxy resins, improve the heat stability of the curatives and the 
curing accelerator, which is extremely important for the control of a 
curing reaction, when the clathrate is mixed with an epoxy resin, 
thereby allowing the pot life of the resin composition to prolong and 




i 



improving the efficiency at the operation. The clathrate has superior 
mechanical strength and better property of releasing a guest compound 
than those given by the microcapsuled one, and it can be suitably used 
for epoxy resin compositions. Further, the curatives and the curing 
accelerators according to the present invention are also applicable for 
two-pack type thermocurable resin compositions, such as urethane resins 
and silicon resins, which can initiate a curing reaction just by mixing 
a main component and a subcomponent, irrespective of that they are an 
epoxy resin or not. 




tTitle of Document 1 Abstract of the Disclosure 
[Summary 1 

[Problems] To provide a curative for epoxy resins and a curing 
accelerator for epoxy resins which can improve the subliming property 
and the decomposing property of a curative and a curing accelerator for 
epoxy resins, greatly improve the stability to heat, which is extremely 
important for the control of a curing reaction, when they are mixed 
with an epoxy resin, thereby allowing to prolong the pot life of an 
epoxy resin composition and improve the efficiency at the operation. 

[Means for Solving the Problemsl A curative characterized by being a 
clathrate comprising a tetrakisphenol host compound represented by a 
general formula [I] ; 

[Chemical Formula 11 




wherein X represents (CH2)n, wherein n is 0, 1, 2 or 3, and and 
each represents hydrogen, a lower alkyl, optionally-substituted 
phenyl, halogeno or a lower alkoxy, and a compound which reacts with 
the epoxy group of an epoxy resin to cure the resin, and a curing 
accelerator for epoxy resins characterized by being a clathrate 
comprising a tetrakisphenol host compound represented by the general 
formula [I] and a comound accelerating the curing of a compound which 
reacts with the epoxy group of an epoxy resin to cure the resin. 
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